, DOCOMENE RESOHE 


a a 


oD 187898 gst 47 


_ ; . ee 
. TITLE 2 - The eicnaetsc Project Course for Teachers --176., 


/ 


Topics: Simultaneous Equations, Points and Lines in a 
Plane. Supplement: Graphing Simultaneous mee 2 


ay "Equations. — es 
INSTITUTION: .. Education Development Center, Inc., Newton, Hasse: 
; ‘ Illinois Univ., Urbana. . ¢ a 


— SRONS AGENCY Carnegie Corp. of New York, N. te; National Science 


Foundation, Washington, D.C. 


PUB DATE © 738° 
, NOTE | j > , 90ps3 For related documents, see 'SE 031 100- 126. 
SN ; 
EDRS PRICE We01/2C0d Plus Postage. * a My 
DESCRIPIORS ' Algebra; Analytic Geometry; Elementary Educations. 
YS a *Elementary School Mathematics; *Elementary Sthool 
7 Teachers; Wilms; Grade 2; Graphs: Inservice 


ducation; *Inservice. Teacher Education; Mathematics | 
Curriculum; *Mathematics Instruction; Mathematics 

Teachers; Number Concepts: *Probkem Sets; Teacher aoe 
gtducation 


IDENTIFIERS SUBSE Sere! of Lilinois arithaetic: Projegt 


i 


ABSTRACT ae = 

a This is one of a series of 20 booklets designed for 
participants in an in-service course for teachers of elementary 
mathematics. The course, developed by. the University of Illinoig - *- 
Arithmetic Project, is designed to be conducted by local school 
personnel. In addition to these booklets, a course package includes 
films showing mathematics being taught to,classes of children, 
extensive discussion notes, and detailed guides for correcting 
written lessons. This bookiet contains exercises concerned with™ = ~— 


simultaneous equations and points and dines in a plane, a summary of 


supplement. (MK) 


the problems in the fila ee ea Absolute Value Equeranee and the 


* 


ae s 
a of . A 

he SUE ICES AISI I IORIGO I IORI CIO IODIDE TI TOK 

ee zr (errene supplied’ by -EORS are the ‘bast that. can be made. ®t 

a! from the opiginal document. om 


me —— RARORERUSRREED SEE SO RAR HESS ESER ELLE RSET LENE SNER TENE 1 He sen i. 


. ) tL} 
2 =< * : 


“ , : ‘ ‘yy 


to . 
‘ 


eet 


¢ 
a 
e = - 
s 
, 
° a 
7) 
. 
7 
\ 
| = e 
‘| ' 
» : 
3 
o ’ 
§ 
‘ e 
e 
2 vi ( ; 
: a 
9 
Ye 
‘, 
’ 
. tJ 
‘ 
td . 
s 
Sed ‘ 
{ é. 
ane 
fr > 
& 
° 


; .! _ \ : “e, 
, TOPICS: ~~ Simultaneous Equations. Points 
, Me and Lines ina Plane. 


FILM: - Graphing Absolute Value 
Equations, Grade 2 


SUPPLEMENT: Graphing Simultaneous Equations 


THE ARTHMETG FREE CUR 


ie 


4c 
7 : ; 
us DEPARTMENT oF 
Fue 
EDUCATION AWeLrape 
~ NATIONAL INSTITUTE OF 
EOUCATION +, 


THIS DOCUMENT 


4 ‘e ; 
Puceo EXACTLY AS REC cEN REPRO. 


IME PERSON OR OR 
ATING IT POINTS OF vee ATIOMORIGIN. 


Qo 


“PERMISSION TO REPRODUCE THIS. 
"MATERIAL HAS BEEN GRANTED BY 


Mary L. Charles of .NSF * 


TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC).” ~ - 


E FOR TEAGHERS 7 : 


F 8 a : = ; 
‘ E . ct ame 
of “if wo . + C - 
u i 
y o 
3 . ; | 
4 ’ i ‘ | | ; 
r) t ‘ ( . a 
oa e . 
M ” = : . ‘ 
r ae > ; 
: - ‘ Sy ‘ G ‘This bookiat is part of a course for teachers produced by * 
wo a . ; ; The Arithmetic. Project in. association with Educatian ae 
too ” : ' ‘ment Center. Principal financial support has come from the™ 
: : - — Carnegie Corporation of New Nork, the University. of Wnois, : 
, and the National- “Science. Foundation. , 
. The course Is available from: : 
' THE ARITHMETIC PROJECT °. a 
ie Peis > We ‘Education Development Center ca Me. 
i oe alt _ 55 Chapel Street 
. ~ Newton, Massachusetts 02160 m ; 
eo, | . . 4 » af 
% 7 - 
i€ be : 
9 ' . 
‘ ~ 1. 7 | : ; : - : - 7 a4 es 
ee “University of Illinole Arithmetio Project , 7 3 ye . - 
—“Ropyright © 1968, 1073 by Education Develdpment Comer, Inc. <> a = Se ee 
~ All righte reperved. _ ar 7 ee a | 


E 


RIC . rm a . a . 7 . re ee 


JA FuitToxt Provided by ERIC ‘s / . . 


c 


BOOK SEVENTEEN ve 


| | | | . F : | , 4 rv) 4 6 . 
I, | SIMULTANEOUS EQUATIONS +) 2) \- % 
c ‘Consider ‘the equation aw . 
: ; | f 
: L_} a S — % e% . 
_) : : ; . & 7 f 
! < a : . a a: 2 8G f ; ‘ a 
Hetq are some, pairs of numbers that work: oo 
: . 5 OP me 
it 
: ' 5 , 
& 
) , 
' ks . 
' * . ) 
. Ve oo. a 
| Notice that (24 ,a3) is included. In an » extpression aig de frames of dif : : 
ferent shapes, you. are allowed to put the —e number in a | ~ 
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In order’ to’make our terminology clean-e ees say ; that Went B. ‘ies 
is halfway * between A‘and E..” Point Cis “not halfway between ‘A and E_be= - 
cauge it is not on the line throu h A and E ~ es one of the. statements below: 

. is ap etees “Find it, rn eee oe o a a 
(a) “ C.is ine D-a.. | 


(Ab): | The aistanee between A “and: ¢ ig the same as the distance. between Ev . 
‘and Cc. : oe ee ere = 7 
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te), Paint : Eis not halfway between A and B. .“* % 4 
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- Tell er you can be sure of your answer without dpawing, a Jine or using a: 
, straightedge. : - 


aad , 


u 


which are ‘not between any of the biven points. 
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a Sl . 8.- + ‘He re. are two points, | There. is: exactly one ‘line that. goes through both 2 de “+ 
. _ os My them, | Find the point on this line with second: number: 72. | 7 
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With the first number 15: | ( 15, ) | as 
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, With the“first, number 17> f a 2 175 ins es 
‘ _ ; 3 - ts “a8 ] " ] | Z : 
With the first number 31 4: ( 31 4? ) “ 
* 3 E oo » ‘s : . 2 . . <a Pr 


~ These-two jines are called axesg-1" = eae, oe. oS a ees 
ee ge a ee Se ee _ ; ry 
, , ae Second) - ee ee ae | ce pO PS 
ae e2 | . Number a | bs | _- Ss = 
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First 
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Every. soit on gither aos tae o for on®ePits two nunbd For bxample, 
these points are on the first-number axis: (3, 0) 3 (7-23, 0?) 4154 » 0), 
(0, a) is on the, second-number axis, The point (0, 0) is Called ‘ the ne ‘ 


‘Find where the line going through the two: points given below iacendaees ack 
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‘Can you. be sure without drawing 
the line or using a straightedge? - 
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7 10. Find: where the line going | ough the two pointe: intersects, each axis, oe 


x (Plot the points of entepee con and give: ‘their numbers. ). 
2 5 ‘ . a : 
oa a ee rr Second —— 7 a eae be oe 
‘ . f | es | : Number - Z : : ; “ 1 a : : 28 . J ; 
; | } . | - . | . . . 
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; fash! bare ’ 
| Ty - : = , ) 
| CECE te 
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CEE sentee = 
ere 8 Hes 
PEPE / 
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a. SCRE EE : | 
’ . ° | | | | 
ae eo! 
7 If you used a straightedge to draw the line through (4,4) and (-4,- 8); 
. ‘ong of the points of intersection looks something Fike . ( Loy » 0.) ‘er ( a 0). 
hie ae Tell how you can be sure coe what this pot is. ’ 
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lope lle Point\M, is ( -3,75). ‘The line through point M and th lovivin also” 


‘containy some of the following pbints. .Which ofes:?. e Se 
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' . i q 
i: Poa 

os ; : ' 


Y 


ZheRe 
iZeeee 


oo paenoeene . 4 : . : 


(Hint: Four points should be checked. 2 = oe et es 
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ry ‘ - ae 
. Second > 
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r ¥* i . ° 1’ 1 : “ 
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Here are some elies about a point in the plane. Find the ‘pont and ears 
it on the ‘graph above. 3 
a : raed . : ‘ “ an) : ‘ ; } 7 ‘ 


(1 i: ‘The point lies on the line halfway between the tho. dark Hines. 


. : : a ( 2) : Thfe - fire number and aeeond number. of. the point a are both hp 4 


hs - . 1 _ tegers:. “ a Re . a 7 Pa aoe + : 
(3) "One o£ the numbers is ep. times the other number. 
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Summary-o of I Problems ‘ in the Filet = 


i , eaening Absolute Value Equations" 


end. Grade, James’ las éwell School, Wtesiowiy Massachusetts j 


. Teacher: . Mrs, Marie Hermann’ = :. it 
F . _ 


. a , i 
"Let's seé, I think You all know 
what these bars do."! 
_ ‘ : . 
r | =-5 = _ ig 2 2 Ofte 
. . a ‘. 
"Who knows wae ee answer. to oe bo. 


| wb |. 2° 7 4 (1B Gs givens) ee 
My think vou! ‘re » thinking of these 


_. bars, [85 - Then:the ahswer 


would be 18. But these are just - _ oO een a ar a 
straight-bars."' . ea pee eee 
eG | ove 7 Fate l= ot 


n 
ei 


i forks, Anybody know some-. 

thing else that works ?"! - ( ‘ below) 

= 26 = ° | (20, -20 below) . = 

a ‘(Answers given: 8, 8 below, 6 below, - 
ss” 13 » 2 below )- See. eG 

= 100 (108, 95 below). + 


= 
¢ e 


a a is f 


‘ 
: ‘ a 


-- - “Now we have 


a number forsthe bax and a number | 
tor the wedge so that When you get. | 
‘finished you gar a 4 


we 


to find two fumbers, cae 


a : . ane % ; a : a a , ; ', 
(The teacher chdse a student to plot the points and.a student to fill in a table, : 
The table and the graph are shown below.) eee | Mg Ee 


"(Wrong answers given) ~~ ,.. 


ReRnARe 
ED eRe ene 


- _ = et a = - -. the way down to the bottgm. " “ 


"Gan anybody give me ‘an equation ee Wo te a are we. ore 
so that we'll get.something that 8 a Oe - | 

ices like that. gar upsitie-dowh V, <M ghee 8 a oe 

but . it os of move it down?"! J. "Take away the 5 and put. ge ie eas Re |S 


‘ € 


"Put | 15 there instead of 5. oe — | 
| - "Put 15. below and it'll go all aa i) 
as - . es Vo - * . 'T Indw one’ that can make it so 

, _ : oe high that you couldn't even fit it 

on the. graph board. a : 


<. a so : 7 : al O J 100 in es ‘. _ ae ° a a 


"Tet's see, Gayl, wh 
~pnefyou gave me* 


“Do you think. you could come | i Bt. Bees, He ge A 


up and draw it without doing — _ oa: a - . ) 
pny wank s ae Pe, OU, ye ee OOS, oe ig & ede 


. 


NGakaaphoty figure out: hex to . 4 ar ne 
flip*it over 4go that. instead of = a 
having ai whside-down V, you'd : a ee er 

geta right-side- ap Ve % . ae fe Suggestions: —~ . ma 3 4 : a: > 


a he a o, vel 
a o : s = . : a aie |. oe a = : : a 
: ra 7 re : - ofa = sit | 


ti ‘+. A =. 10 was ‘tried, but it did. not work, me fg - . a ee 4 


+ 
> 
il 
— 
wm 


i o | - “4.0 Bs was ried. The graph of this equation did form a . 
a. oe up Do a 7° 


ai dere co =o ~ 


. : : , . : 6 ciple 


4 as . we , 
a. Se Joa “Supplement =ce~ . oo. ee 
- * ' _ Graphing Simultanecug Eqeations ¢. . 
4 a 
A ‘ as sae! Agro’ : 
: a 
is s 
. 3 ge ' ‘ 
; In. the written lesson. in this booklet you were: solving simultaneous i 
~ Jeqhy ions such as these: a eh ey ae 
: “4 ” a : : 7 y : 
. O +.A>; .s 3 ve, * 
a eae : : ’ . 
. DT ttelt ot Arosa 5 2B - ae 
Dee Seay ee ats a at ee ee eh te ee eer - oe ee ene > . 
q Pe rhaps you: devised a method for solving any ‘such problems. be comparing 
© ‘the frames. and the: numbers in the: ‘two equations.” Here is an alternative: approach. 
. > Consider the: top equation; 0 + AO ce By making a. table, 74 can - - 
ae 
find. many. pairs ‘of & ‘numbers that work in the equation (that is, whose. sum is 3 ). 
v 
dae : a © ; ae : 
: i? see | : . : \ ‘ 
& a? : Sn | 
; } ra Sod , ; : ' yt bes “a 
° , , he Pe , \ 
y a ~ “ 
i 2 ae: ' : 
: - ; 
, —- ; 
ae i 7 : & ‘ a 
: he 7 - | 
“. - | at : r ‘ 3 7 : ’ 
eo" 7 ee a — ‘ 
: j : We ee . z A 
~ _ ; a oe . . nt . : . ; , ° : be 
eee soo You. can put a dot'on a graph sh pate each pair of. number in your 
— table. For convenience, ‘we > will ic he first number axis for the box. ( O.) . 
ee numbers ‘and the se mber axis ‘for the wedge. ‘ A ): number: — - “ 
ae : » 3 | ‘ . ” | 
a ‘ ¢ 
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"Of cbursé; you-could continue to put more niimber pairs in your. table, and 


put appropriate do’s on your graph. Eventually, all the numbers that work in the . 
equation t) + a ae SF ‘would'be represented by the multitude. of: dots eee 
- up the’ straight line: . . ae ss = 


; oS se ‘ % ra 


it you omlice a similar procedure for. the equation “b i oO a A eee Bhs 
fou eet thie pi€ture: meg | , eet 3 _ oo 


. eee you are ideidne oe pairs of. naibers that work in both équations | 


simultaneously, place ce lines for eect eee on: me same graph, | 
¢  * : 


The point at’ which the lines 
ve cross ig ‘(5,72 ), which } 
oe vives the solution to this 

problem: . 3 


—\ Namely, putting 5 in the 
_ boxes and ~2 in the wedges | 
satisfies both equations. -o 


{| erp tet EE 


po ed et 
PLAT Te Pr 
Be te ee 


htt YpereeT i tea) Pe 


= . 
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‘On the next few pages, you will find several paira of simultaneous equa- | 
tions. with their graphs and tables of valués. Looking at these raphe, the fla. 


a? -,. slowing conclusions’ can be’ éirawn: a 
a te | 7 er 2 es 
be (a) If the lines depicting the two equations cross, there is a 
one solution. "Since they are ateeene lines, they can 
ony cross once. . 
(b) If. each ‘of the. oe ee involved is represented by the 
very same ling, they have many common solutions (infinitely 


7 Saye 
1, (c) If the lines are parallel, no solution exists.’ ©. om 
i r) . e coe _ i $ . — a ; : ay, Ped 
You can find the solution to simultaneous equations of type (a) by looking ~** 


o- 


for thy place where the dines meet and reagling off the point. - Make sure you are 


correct by trying the first pe ot the point Mt the paneer and the second num-, 


ber in the wedges. a hae 


oo. 


This discfhission is limiged ‘tp simultaneous equations containing only two . 
unknoWn quantities (or variables) such as O and 4. One should avoid using 
more than two different shaped frames’ in’ ‘this context since the possibilities 
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: ssoiubion of. “UF: ff Lie pcnneeente one part in three- dimensional space, 
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